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Purpose: In Korea, anal cancer is rare disease entity with specific clinical characteristics. Therefore, no survival analysis with 
a sufficient patient population has been performed. The aim of this study was to evaluate the characteristics of Korean anal 
cancer, focusing on the survival according to tumor histologies, sex, and a specific age group, using the nationwide cancer 
registry. 

Methods: Using the Korea Central Cancer Registry, we analyzed a total of 2,552 cases from 1993 to 2010. We assessed the 
5 -year relative survival by using tumor histology. In addition, survival differences of Surveillance Epidemiology and End 
Results (SEER) stage were analyzed for both sexes and for young-age cancer (younger than 40 years) and advanced-age can- 
cer (older than 70 years). 

Results: The 5-year relative survival among anal cancer patients increased from 38.9% for the period 1993-1995 to 65.6% 
for the period 2006-2010. The anal squamous cell carcinoma was the most common histology and showed better survival 
than other types of cancer. Females demonstrated better survival than males in all SEER stages. The 5-year survivals for pa- 
tients in whom anal cancer developed before the age of 40 and at or after the age of 40 were 62.4% and 51.6%, respectively. 
The 5-year survival for patients in whom cancer developed at or after the age of 70 was much worse than that for patients in 
whom the cancer had developed prior to that age. 

Conclusion: Korean anal cancer has certain distinctive characteristics of survival according to tumor histology, sex, and age. 
Despite limitations on available data, this study used the nationwide database to provide important information on the sur- 
vival of Korean patients with anal cancer. 
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INTRODUCTION 

Anal cancer is a rare disease and accounts for about 0.1% of the 
total number of cancer cases per year in Korea [1]. Anal cancer 
may develop more commonly at an advanced age, especially ages 
older than sixty. Human papillomavirus (HPV) and immunosup- 
pression, including human immunodeficiency virus (HIV) infec- 
tion, may be associated with the risk of anal cancer [2, 3] . In Ko- 
rea, the at-risk population, including women with previous cervi- 
cal HPV-related disease, immune-suppressed transplant recipi- 
ents, and HIV-positive individuals, has increased. Anal cancer 
generally consists of various cell types, including squamous cell 
carcinomas, adenocarcinomas, melanomas, etc. Therefore, the 
treatment plan and the prognosis for anal cancer differ according 
to the histologic type. For this clinically-rare and complex disease 
entity, no detailed study, including a sufficient number of patients, 
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of survival has been performed for anal cancer in the Korean 
population as a whole. 

The Korea Central Cancer Registry (KCCR) was initially launched 
as a nation-wide hospital -based cancer registry by the Ministry of 
Health and Welfare in 1980. The KCCR has covered the whole 
population under the Population-based Regional Cancer Registry 
program since 1999. Thus, an analysis of this registry can be in- 
formative to understand the features of anal cancer in Korea. In 
addition, such an analysis may avoid an institutional referral bias. 
The aim of this study was to evaluate the characteristics of Korean 
anal cancer, focusing on the survival according to a specific age 
group, sex, or tumor histology, using the KCCR data. 

METHODS 

Data on the anal cancer patients diagnosed between 1993 and 
2010 were obtained from the Korea National Cancer Incidence 
Database. A total of 2,552 patients were analyzed in this study. 
The primary cancer was classified according to the International 
Classification of Diseases for Oncology, 3rd edition (ICD-O-3) [4] 
and converted to the classification system used by the Interna- 
tional Classification of Diseases, 10th edition [5]. The histology of 
anal cancers was classified into four groups: squamous cell carci- 
noma (ICD-O-3: 8050/3-8076/3, 8083/3-8084/3, 8123/3-8124/3), 
adenocarcinoma (ICD-O-3: 8140/3-8145/3, 8190/3-8231/3, 8260/ 
3-8263/3, 8310/3, 8401/3, 8480/3-8490/3, 8550/3-8551/3, 8570/3- 
8574/3, 8576/3), melanoma (ICD-O-3: 8720/3-8790/3), and oth- 
ers. The total time period was broken into segments of 1993-1995, 
1996-2000, 2001-2005, and 2006-2010. The Surveillance Epide- 
miology and End Results (SEER) stages (local, regional, distant, 
and unknown) were accessible from 2005 to 2010. 

To describe the characteristics of young-age cancer, we defined 
it as cancer that developed in patients under the age of forty. We 
also defined advanced-age cancer as cancer that developed in pa- 
tients above the age of seventy We then compared the survivals 
for patients who developed cancer before the age of forty at or af- 
ter the age of forty before the age of seventy and at or after the age 
of seventy In addition, we examined survival differences between 
young- age anal cancer, advanced- age anal cancer, and distant me- 
tastasis of anal cancer. We also estimated the survival difference 



between males and females. 

We used the 5-year relative survival rate (RSR), adjusted for the 
mortality expected among the general population of the same age 
and sex. The RSRs were calculated using the Ederer II method [6] . 
Relative survival analyses were based on an algorithm written in 
SAS by Dickman [7], with some minor adaptations. Asymmetric 
observed survival confidence intervals (CIs) were formed from 
standard errors estimated using Greenwood's method [8] and a 
log (-log) transformation. RSR confidence limits were derived by 
dividing the observed survival limits by the corresponding ex- 
pected survival rate. 

RESULTS 

Table 1 shows the 5 -year relative survival in cases of anal cancer by 
time period according to histologic type. The 5-year relative sur- 
vival increased from 38.9% (95% confidence interval [CI], 33.3- 
44.6) in 1993-1995 to 65.6% (95% CI, 60.7-70.1) in 2006-2010. 
According to histologic type, the survivals for all types of anal 
cancers improved survival with the passage of time. Of the anal- 
cancer types, survival from melanoma was lower than that from 
the others. We compared the survival between males and females 
by using the SEER stage. Our result indicated that females showed 
better survival than males in all stages, but the difference was not 
statistically significant (Table 2). 

Table 3 shows the 5-year survivals for anal cancer patients whose 
disease had been diagnosed between 2005 and 2010 in whom the 

Table 2. Five-year relative survival in anal cancer by sex according to 
disease state 



SEER stage 




Male 




Female 


(2005-2010) 


No. 


5-yr survival (95% CI) 


No. 


5-yr survival (95% CI) 


Overall 


466 


60.8 (54.3-66.9) 


564 


67.9 (62.4-73.0) 


Local 


181 


71.1 (60.3-80.3) 


221 


77.9 (69.4-84.8) 


Regional 


125 


64.8 (51 .4-76.2) 


166 


65.3 (52.8-75.8) 


Distant 


49 


22.7 (10.1-39.1) 


57 


36.7 (21 .4-52.6) 


Unknown 


111 


57.6 (44.8-69.5) 


120 


66.1 (54.4-76.0) 



SEER, Surveillance Epidemiology and End Results; CI, confidence interval. 



Table 1. Five-year relative survival in anal cancer (C21) by time period according to histologic type 



Histology 




1993-1995 




1996-2000 




2001-2005 




2006-2010 


No. 


5-yr survival (95% CI) 


No. 


5-yr survival (95% CI) 


No. 


5-yr survival (95% CI) 


No. 


5-yr survival (95% CI) 


Anal cancer (C21) 


354 


38.9 (33.3-44.6) 


553 


49.1 (44.3-53.8) 


787 


62.0 (58.1-65.8) 


858 


65.6 (60.7-70.1) 


Squamous cell carcinoma 


127 


57.8 (47.6-67.3) 


297 


57.1 (50.5-63.4) 


391 


70.5 (65.0-75.5) 


452 


74.9 (68.7-80.4) 


Adenocarcinoma 


88 


46.0 (34.2-57.6) 


146 


44.3 (35.2-53.5) 


283 


53.7 (47.0-60.2) 


306 


55.6 (46.8-64.0) 


Melanoma 


11 


18.8(3.0-45.7) 


26 


17.5(5.5-35.9) 


33 


32.6 (17.1-49.6) 


31 


45.8 (18.2-72.3) 


Others 


128 


17.1 (10.8-24.8) 


84 


38.3 (27.0-49.9) 


80 


61 .6 (48.7-72.9) 


69 


56.2 (39.5-70.7) 



CI, confidence interval. 
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Table 3. Five-year survival rates in anal cancer according to patients 
aged < 40 years and > 40 years (KCCR, 2005-2010) 





<40 yr 




>40 yr 


No. 


5-yr survival (95% CI) 


No. 


5-yr survival (95% CI) 


Overall 32 


62.4 (38.2-79.5) 


998 


64.8 (60.5-68.8) 


Distant disease 2 




104 


30.0 (19.4-41.6) 



KCCR, Korea Central Cancer Registry; CI, confidence interval. 



cancer had developed before the age of forty and in whom the 
cancer had developed at or after the age of forty. Table 4 shows a 
comparison of the 5-year survival rates for anal cancer patients 
whose disease had been diagnosed during the same time period 
in whom the disease had developed before the age of seventy and 
in whom the disease had developed at or after the age of seventy. 
Patients in whom the disease had developed at or after the age of 
seventy showed the worse survival overall, but they showed the 
best survival in cases where a distant stage of the disease had de- 
veloped. 

DISCUSSION 

Our analysis estimated the survival features of anal cancer in the 
Korean population based on time period, tumor histology, sex, 
and specific age at which the cancer developed. Obtaining repre- 
sentative data from the KCCR, we found trends in the survival 
features of anal cancer in the Korean population. 

Radiochemotherapy is the standard treatment for squamous cell 
carcinomas and has provided a considerable survival rate [8]. The 
present study also showed more than 70% survival in cases of 
squamous cell carcinomas from 2001. In addition, a recent study 
reported the diagnosis of anal cancer in a less advanced stage in 
United States [9] . This trend may also have an effect on improv- 
ing survival. However, one limitation of our study was that pa- 
tients who received surgical treatments were included in the same 
group as patients who received chemoradiation. Assessing the 
proportion of patients who underwent surgery would provide a 
better analysis of survival. 

An adenocarcinoma in the anal region is considered as a similar 
classification of rectal cancer and is the second most common his- 
tologic variant. The incidence of this disease entity has remained 
stable, in contrast to increasing trend of squamous cell carcinomas 
[9] . The treatment is similar to that for a low rectal adenocarci- 
noma and includes an abdominoperineal resection and chemo- 
radiotherapy. This disease entity may be associated with Crohn 
disease combined with long-standing anal fistulae [10]. 

An anorectal melanoma is very rare disease in Korea, but is more 
common in Western countries. Although the survival of patients 
with an anorectal melanoma is thought to be improved based on 
our data, it remains a lethal disease with a median survival of less 
than 2 years. An anorectal melanoma is found in advanced disease 



Table 4. Five-year survival rates in anal cancer according to patients 
aged < 70 years and > 70 years (KCCR, 2005-2010) 





<70 yr 




>70 yr 


No. 


5-yr survival (95% CI) 


No. 


5-yr survival (95% CI) 


Overall 659 


70.9(66.2-75.1) 


371 


51.6 (43.1-60.1) 


Distant disease 65 


26.8(14.2-41.3) 


41 


34.6(17.6-54.0) 



KCCR, Korea Central Cancer Registry; CI, confidence interval. 



and is progressive against multiple treatment modalities or aggres- 
sive therapy [11-15]. Nevertheless, radical surgery did have an im- 
pact on long-term survival in some studies [16-19]. 

Gender differences in anal cancer were studied for all SEER 
stages. Anal cancer in Korea showed a slight predominance in fe- 
male patients. Homosexual men were at greater risk factor of de- 
veloping anal cancer. In fact, this mention means these patients are 
smaller than Western countries. In addition, anal cancer from this 
etiology is relatively small. As Table 2 shows, females had a better 
prognosis than men. Although the reason for this gender differ- 
ence is unknown, female cancer patients in Korea generally dem- 
onstrate better survivals for the majority of solid tumors, including 
anal cancer [20]. Some reports indicate that males seem to have 
inferior outcomes after chemoradiotherapy for anal squamous cell 
carcinomas [21,22]. 

Survival in young age patients was comparable to the other age 
groups. In contrast, elderly age had worse survival than other age 
groups in overall survival. Elderly population is fast growing one in 
Korea, thus, we consider a particular attention to elderly patients. 

Like colorectal cancer, elderly patients were less likely received 
aggressive therapy for their comorbidities and poor performance 
state. Some studies suggested standard treatment showed a good 
efficacy in elderly patients with anal cancer [23-25]. 

Interestingly, we observed a better survival in elderly patients 
with distant disease. Although small number of distant disease 
patients could in part explain this result, we need concern about 
survival trend. 

In summary, although this study is based on the KCCR with 
limited availability, it provides valuable information about sur- 
vival characteristics of Korean anal cancer from nationwide data- 
base. 

CONFLICT OF INTEREST 

No potential conflict of interest relevant to this article was re- 
ported. 

ACKNOWLEDGMENTS 

This study was supported by the National Cancer Center Grant 
(NCC-1310220). 



184 



www.coloproctol.org 



Ann Col 




REFERENCES 

1. Jung KW, Won YJ, Kong HJ, Oh CM, Seo HG, Lee JS. Cancer sta- 
tistics in Korea: incidence, mortality, survival and prevalence in 
2010. Cancer Res Treat 2013;45:1-14. 

2. De Vuyst H, Clifford GM, Nascimento MC, Madeleine MM, 
Franceschi S. Prevalence and type distribution of human papillo- 
mavirus in carcinoma and intraepithelial neoplasia of the vulva, 
vagina and anus: a meta-analysis. Int J Cancer 2009;124:1626-36. 

3. Machalek DA, Poynten M, Jin F, Fairley CK, Farnsworth A, Gar- 
land SM, et al. Anal human papillomavirus infection and associ- 
ated neoplastic lesions in men who have sex with men: a system- 
atic review and meta-analysis. Lancet Oncol 2012;13:487-500. 

4. Fritz AG. International classification of diseases for oncology: 
ICD-O. 3rd ed. Geneva: World Health Organization; 2000. 

5. World Health Organization. Manual of the international statisti- 
cal classification of diseases, injuries, and causes of death. Vol. 1. 
10th revision. Geneva: World Health Organization; 1992. 

6. Ederer F, Heise H. Instructions to IBM 650 programmers in pro- 
cessing survival computations. Bethesda: National Cancer Insti- 
tute; 1959. 

7. PaulDickman.com [Internet], [cited 2012 Dec 7]. Available from: 
http://www.pauldickman.com. 

8. Oblak I, Petric P, Anderluh F, Velenik V, Fras PA. Long term out- 
come after combined modality treatment for anal cancer. Radiol 
Oncol 2012;46:145-52. 

9. Nelson RA, Levine AM, Bernstein L, Smith DD, Lai LL. Chang- 
ing patterns of anal canal carcinoma in the United States. J Clin 
Oncol 2013;31:1569-75. 

10. Ogawa H, Haneda S, Shibata C, Miura K, Nagao M, Ohnuma S, 
et al. Adenocarcinoma associated with perianal fistulas in Crohn's 
disease. Anticancer Res 2013;33:685-9. 

11. Chang AE, Karnell LH, Menck HR. The National Cancer Data 
Base report on cutaneous and noncutaneous melanoma: a sum- 
mary of 84,836 cases from the past decade: the American College 
of Surgeons Commission on Cancer and the American Cancer 
Society. Cancer 1998;83:1664-78. 

12. Iddings DM, Fleisig AJ, Chen SL, Faries MB, Morton DL. Practice 
patterns and outcomes for anorectal melanoma in the USA, re- 
viewing three decades of treatment: is more extensive surgical re- 
section beneficial in all patients? Ann Surg Oncol 2010;17:40-4. 

13. Nilsson PJ, Ragnarsson-Olding BK. Importance of clear resection 



margins in anorectal malignant melanoma. Br J Surg 2010;97:98- 
103. 

14. Meguerditchian AN, Meterissian SH, Dunn KB. Anorectal mela- 
noma: diagnosis and treatment. Dis Colon Rectum 201 1;54:638-44. 

15. Bello DM, Smyth E, Perez D, Khan S, Temple LK, Ariyan CE, et 
al. Anal versus rectal melanoma: does site of origin predict out- 
come? Dis Colon Rectum 2013;56:150-7. 

16. Ishizone S, Koide N, Karasawa F, Akita N, Muranaka F, Uhara H, 
et al. Surgical treatment for anorectal malignant melanoma: re- 
port of five cases and review of 79 Japanese cases. Int J Colorectal 
Dis 2008;23:1257-62. 

17. Che X, Zhao DB, Wu YK, Wang CF, Cai JQ, Shao YF, et al. Ano- 
rectal malignant melanomas: retrospective experience with surgi- 
cal management. World J Gastroenterol 201 1;17:534-9. 

18. Choi BM, Kim HR, Yun HR, Choi SH, Cho YB, Kim HC, et al. 
Treatment outcomes of anorectal melanoma. J Korean Soc Colo- 
proctol 2011;27:27-30. 

19. Eeson G, Foo M, Harrow S, McGregor G, Hay J. Outcomes of sal- 
vage surgery for epidermoid carcinoma of the anus following 
failed combined modality treatment. Am J Surg 201 1;201:628-33. 

20. Jung KW, Park S, Shin A, Oh CM, Kong HJ, Jun JK, et al. Do fe- 
male cancer patients display better survival rates compared with 
males? Analysis of the Korean National Registry data, 2005-2009. 
PLoS One 2012;7:e52457. 

21. Tomaszewski JM, Link E, Leong T, Heriot A, Vazquez M, Chand- 
er S, et al. Twenty-five-year experience with radical chemoradia- 
tion for anal cancer. Int J Radiat Oncol Biol Phys 2012;83:552-8. 

22. Bentzen AG, Guren MG, Wanderas EH, Frykholm G, Tveit KM, 
Wilsgaard T, et al. Chemoradiotherapy of anal carcinoma: surviv- 
al and recurrence in an unselected national cohort. Int J Radiat 
Oncol Biol Phys 2012;83:el73-80. 

23. Allal AS, Obradovic M, Laurencet F, Roth AD, Spada A, Marti 
MC, et al. Treatment of anal carcinoma in the elderly: feasibility 
and outcome of radical radiotherapy with or without concomi- 
tant chemotherapy. Cancer 1999;85:26-31. 

24. Charnley N, Choudhury A, Chesser P, Cooper RA, Sebag-Monte- 
fiore D. Effective treatment of anal cancer in the elderly with low- 
dose chemoradiotherapy. Br J Cancer 2005;92:1221-5. 

25. Lestrade L, De Bari B, Montbarbon X, Pommier P, Carrie C. Ra- 
diochemotherapy and brachytherapy could be the standard treat- 
ment for anal canal cancer in elderly patients? A retrospective 
single-centre analysis. Med Oncol 2013;30:402. 



www.coloproctol.org 



185 



